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0 It has been proposed to employ a constant 
mesh gearbox of the kind having pairs of gears on 
parallel shafts (1, 2) in constant mesh with each 
other, together with a clutch, in an automatic vehicle 
transmission. A microprocessor controls actuators for 
the clutch and throttle and hydraulic actuators for 
moving the selector rod (3) of the gearbox, in order 
to give automatic operation of the gearbox. 

In accordance with the invention, a constant 
mesh gearbox of the kind refeaed to is provided 
with actuating means (6, 9) for moving the selector 
sliaft (3) and, in at least one direction of travel of the 
selector rod (3), the actuating means acts via resil- 
ient means which is anranged to store the energy of 
the actuating means when the actuating means is 
operated but the selector rod is not free to move, the 
rod being moved by the energised resilient means 
when the selector rod becomes free. More rapid 
shifting, and when the gearbox forms part of an 
automatic transmission, a shorter period of inten'up- 
tion of power, is possible, and reversal of torque 
during a gearsiiift can also be avoided. 
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VEHICLE TRANSMISSIONS 



This invention relates to vehicle transmissions 
and especially to automatic vehicle transmissions. 

Conventional automatic transmissions for ve- 
hicles employ an epicyclic gearbox and fluid cou* 
pllng. It has been proposed however (SAE paper s 
84 0055) to employ a constant mesh gearbox of 
the kind having pairs of gears on parallel shafts in 
constant mesh with each other, together with a 
clutch, in an automatic transmission. A microcom- 
puter controls actuators for the clutch and throttle io 
and hydraulic actuators for moving the selector rod 
of the gearbox, in order to provide automatic op- 
eration of the gearbox in dependence upon the 
vehicle operating conditons. 

The invention provides a constant mesh gear- 75 
box of the kind having pairs of gears on parallel 
shafts in constant mesh with each other, compris- 
ing a selector rod which is movable in order to 
select a gear ratio, actuating means for moving the 
selector rod. the actuating means acting on the 20 
selector rod in at least one direction of movement 
via resilient means which is arranged to store tiie 
energy of the actuating means when the actuating 
means is operated but tiie selector rod is not free 
to move in ttiat direction of movement, tiie rod 25 
being moved by the energised resilient means 
when it becomes free. 

The resilient coupling between the actuating 
means and the selector rod enables the actuating 
means to be operated before tiie selector rod is 30 
free to move, rather than only after the rod is free 
to move as in the prior proposal referred to. the rod 
moving rapidly when free to do so as the resilient 
means releases its stored energy. More rapid shift- 
ing and. when tine gearbox forms part of an auto- as 
matic transmission, a shorter period of intenuption 
of power, is therefore possible. 

The selector rod may be movable in an axial 
direction and in a rotational direction about its axis 
to select the gears. The axial movement of the 40 
selector rod may con^espond to gear engagement 
from neutral and gear disengagement to neutral, 
and the rotation may correspond to movement be- 
tween positions neutral of various gears. Alter- 
natively, rotation may correspond to gear engage- 45 
ment and disengagement and axial movement may 
correspond to movement between positions neutral 
of various gears, for example, where it is decided 
tiiat the selector rod leaves the gearbox at a posi- 
tion turned through 90 degrees. The actuating so 
means may act via Uie resilient means for both 
axial movements and rotational movements of the 
selector rod. Advantageously, tiie resilient means 
comprises separate spring means via which tiie 
actuating means operates for axial movements and 



for rotational movements of tiie selector rod and, in 
either case, the same spring means may be de- 
flected for movement in eitiier sense. 

The spring means via which the actuating 
means operates for movements of the selector rod 
con'esponding to gear engagement and disengage- 
ment from and to neutral may be dual rate, for 
example, it may include a Belleville spring which 
comes into effect after a certain deflection. The 
spring means via which tiie actuating means op- 
erates for axial movements of the selector rod may 
include a helical spring coupled to tiie selector rod 
or to a co-axial extension tiiereof. 

The selector rod or a coaxial extension thereof 
may be coupled to a transverse arm. to effect 
rotational movement of tiie selector rod and a 
Belleville spring may operate between coaxial parts 
of that arm. 

Advantageously, ttie actuating means com- 
prises an electric motor for axial movement of ttie 
selector rod and an electric motor for rotational 
movement of the selector rod. 

The invention also provides an automatic trans- 
mission employing the constant mesh gearbox as 
defined above. 

The invention also provides a metiiod of op- 
erating an automatic ti'ansmission employing a con- 
stant mesh geari3ox as defined above, in which tiie 
actuating means Is operated to urge the selector 
rod in a direction corresponding to gear disengage- 
ment to neutral while torque is being transmitted 
through the gearbox. 

Automatic transmissions for vehicles construct- 
ed in accordance witii the invention will now be 
described by way of example with reference to tiie 
accompanying drawings, in which: 

Figure 1 is a schematic view of a constant 
mesh gearbox; 

Figure 2 is a schematic view of actuating 
means and resilient means for moving the selector 
rod of the gearbox; 

Figure 3 is a block diagram of the operations 
for a typical downward gear shift; 

Rgure 4 is a block diagram of the operations 
for a typical upward gear shift: 

Figure 5 is an axial cross-section of a further 
embodiment of actuating means and resilient 
means for moving tiie selector rod; and 

Rgure 6 is an enlarged view of a part of the 
embodiment of Rgure 5. 

The automatic transmission comprises a con- 
stant mesh gearbox of tiie kind having pairs of 
gears on parallel shafts in constant mesh with each 
other, a clutch, actuating means for the selector rod 
of the gearbox and actuating means for the clutch 
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and throttle of the vehicle Incorporating the auto- 
matic transmission. A microprocessor controls the 
actuating means to provide automatic ratio selec- 
tion in accordance vyith sensors for sensing actual 
vehicle operating conditions and driver demand 
conditions, including accelerator pedal position. 
Sensors are provided for sensing vehicle speed, 
engine speed, gearbox input shaft speed, gear ratio 
selected, throttle angle, clutch position, accelerator 
pedal position, and driving condition selected by 
the driver. The driver has a select mechanism for 
neutral, park, reverse, hold first gear, hold second 
gear, and two drive positions* Each drive position 
provides automatic transmission operation but in 
one position the gear ratios are selected for econo- 
my ie minimum specific fuel consumption, whereas 
In the other case the gear ratios are selected with 
performance in mind. 

The invention is concerned with the actuation 
of the selector rod of the gearbox. Referring to 
Rgure 1. the gearbox is of the two shaft kind and 
comprises an input shaft 1 and output shaft 2. The 
clutch engages the right hand end of the input 
shaft and the right hand end of the output shaft 
drives a differential (not shown in the drawing). 
From right to left, the gears on the input shaft are 
respectively 1a (first gear), lb (reverse). 1c 
(second gear), 1d (third gear), 1e (fourth gear) and 
If (fifth gear), all except lb being in constant mesh 
with gears 2 a to f on the output shaft. Synchro- 
mesh mechanisms 1g; 1h; and 2g are provided for 
locking gears If; 1d and 1e; and 2c and 2a; re- 
spectively, to their shafts to select the various 
ratios. This Is accomplished by movement of the 
mechanisms along their respective shafts by 
means of selector forks 3a. 3b, 3c, which are 
carried on a selector rail 3d and are linked at the 
other end to a selector rod 3. 

Central position of the selector rod corresponds 
to neutral and the six gears are respectively en- 
gaged by movement of the rod to positions to the 
left and to the right in an axial direction in one of 
three rotational orientations of the rod about its 
axis, that is, either central or rotated to a position in 
one sense or to a position in the opposite sense. 
Detents are provided for the three axial positions of 
the rod. 

In a conventional anangement the shaft 3 
would be connected to a gear lever movable In an 
H-gate. In the present automatic transmission, tiie 
shaft 3 is connected to actuating means controlled 
by the microprocessor and. in accordance with the 
Invention, tiie connection is via resilient means. 

Refenring to Rgure 2, a shaft 4 is a coaxial 
extension of tiie shaft 3. The positions of the shaft 
4 are controlled by actuating means in tiie forni of: 
an electric motor and gearbox 6 acting via spring 
means in tiie fonm of tiie helical spring 7 and a 



Belleville spring 8. in order to control axial move- 
ment of a rod; and in tiie form of an electric motor 
and gearbox 9 acting via spring means in the fonm 
of tiie helical spring 10. in order to control rota- 

5 tional positions of tiie shaft. 

The axial movements of ttie shaft 4 correspond 
to gear engagement from a position neutral of the 
desired gear and to gear disengagement to a neu- 
tral position. The rotational movements of tiie shaft 

10 4 correspond to movements in neutral, which would 
in a conventional manual transmission be across 
tiie gate, between tiie three positions from which 
gears can be engaged. 

The gear select motor and gearbox 6 drives a 

;5 gear wheel 11 via a worm 12. The gear wheel 11 
can-ies a crankpin 13 which engages in a slot 14 in 
a capsule 15 which retains tiie springs 7 and 8. 
The gearbox consists of a reduction mechanism 
which is in^eversible so tiiat when capsule 15 has 

20 been deflected tiirough its stroke, tiie motor can be 
switched off witiiout tfie capsule being able to 
retract The lengtii of time for which tiie motor 
must be switched on is controlled by a contact 16 
on tiie capsule which mns as a movable tapping 

25 along a rheostat 17. A particular change in resis- 
tance from the rtieostat corresponds to tiie desired 
stroke of tiie capsule. 

The helical spring 7 is pre-loaded and con- 
strained between two washers 18, 19. as is tiie 

30 Belleville spring 8. except that in tiie case of tiie 
latter, it does not act between tiie two washers until 
they have moved sufficientiy close togetiier for a 
sleeve 20 attached to tiie Belleville spring to abut 
tiie disc 19. Discs 18. 19 are biased against abut- 

35 ments 4a, 15a. 4b. 15b on tiie shaft 4 and on the 
capsule 15, respectively. Thus, movement of the 
capsule in eitiier direction moves tiie shaft via tiie 
springs. 

The operation of tiie gear select actuating 
40 means is as follows-. In order to engage a gear, tfie 
electilc motor 6 is actuated and tiie crankpin 
moves steadily from position 13a to position 13b. 
Because the preload on spring 7 exceeds tiie de- 
tent force on tiie selector rod 3, when capsule 15 
45 moves shaft 4 moves. When ttiis shaft 4 moves, it 
moves the selector rod 3 and, after a short travel, 
tiie cones of the synchronising mechanism of tiie 
gearbox engage and tiie rod 3 and the shaft 4 
cease to move. During the movement of the crank- 
so pin, tiie sleeve 20 abuts the disc 19 and the 
Belleville springs 8 are compressed* When tiiis 
happens, an increased force is transmitted to the 
shaft 4 and In turn to the selector rod 3. and tiiis 
provides the increase in load necessary for synch- 
55 ronlsation. 

To increase tiie speed of tiie engagement pro- 
cess, tiie movement of tiie crankpin is completed 
before sufficient time has elapsed for synchronisa- 
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tion with the result that, when synchronisation does 
take place, the final movement of the shaft 4 and 
selector rod 3 to move the sliding ring of the 
synchromesh mechanism over the dogs of the en- 
gaged gear and the selector rod to its engaged 
detent position Is completed rapidly under the 
force of the spring 7, 

When the gear is fully engaged, there is no 
force on the shaft 4 because the stroke of the 
capsule 15 Is equal to the required movement of 
the shaft 4. 

In the case of disengagement, the crankpln is 
moved from position 13b or 13c back to its central 
position 13a. The electric motor 6 is operated while 
the clutch is still In engagement and while torque 
consequently still is transmitted through the gear- 
box. Initially, the capsule IS moves but the shaft 4 
does not move because the coupling mechanism 
cannot be disengaged. However, the microproces- 
sor simultaneously to operating the motor 6 op- 
erates an actuator to declutch the engine. At the 
point when the engine is declutched, the tensioned 
spring 7 pulls the shaft 4, the selector rod 3, and 
its fork towards the neutral position. The time taken 
for the crankpin to move to position 13a is such 
that the Belleville spring has not. yet been com- 
pressed before declutching has taken place, be- 
cause otherwise an excessive force would be. ex- 
erted on the sliding ring of the coupling mechanism 
and the dogs of the engaged gear. The stroke of 
the electric motor is completed with the spring 7 
returned to its original (pre-loaded) length, and the 
selector rod 3 returns to its neutral position. 

It will be seen the advantage of the resilient 
coupling between the actuating means and the 
selector rod is that operation of the actuating 
means can be simultaneous with that for declutch- 
ing the engine, rather than after On practice with a 
margin for safety). The overall shift time is there- 
fore reduced. 

The advantage of the two springs giving a dual 
rate, is that an increased load is available for en- 
gagement, but cannot be applied on disengage- 
ment which could damage the dogs on the gears 
or the internal teeth on the coupling rings. 

In the case of upshifts, where an actuator also 
closes the vehicle throttle, to accommodate the fact 
that the input shaft must be slowed, a point is 
reached where there is no net flow of torque 
through the gearbox. This point may be reached 
before the actuator has disengaged the clutch. 
Nevertheless, the coupling mechanism is free to be 
disengaged at this point, and the use of the resil- 
ient means ensures the disengagement does take 
place at this moment under the action of the 
spring 7. The use of the resilient means provides 
an additional advantage in this case because if 
disengagement had to wait for a positive mechani- 



cal actuator after the clutch and throttle actuators 
had been operated, torque reversal would take 
place after the point of no net flow of torque 
through the gearbox which would manifest itself as 
5 a sudden deceleration of the vehicle as engine 
braking began, manifesting itself as undesirable 
shift quality. 

Figure 3 indicates in block diagram fomn the 
sequence of events for a typical gear down-shift in 
ro this case, a maximum throttle down-shift from third 
gear to second gear. It will be noted that the 
motors 6 and 9 can be operated while the clutch 
actuator Is in operation rather than after the clutch 
actuator has completed its operation. Immediately 

;5 the clutch is disengaged, the shaft 4 is immediately 
moved by the action of the spring 7 the same 
distance as the crankpin has moved the capsule, 
thereby disengaging gear. When the motor 6 has 
completed its stroke and the selector rod is in 

20 neutral, the shaft 4 is rotated very rapidly by the 
tensioned spring 10 of the capsule 21, in consider- 
ably less time than it took the motor 9 to tension 
the spring. The motor 6 is then operated again. 
The pre-load on the spring 7 exceeds the detent 

25 force on the roc and the rod is moved out of 
neutral. The motor continues its stroke but the rod 
ceases to move as the synchronising mechanism 
on the gearbox engages. Only when the high rate 
Belleville spring is compressed -is the increased 

30 force on the selector rod available for synchronisa- 
tion. When the primary shaft of the gearbox has 
been synchronised with the secondary shaft, the 
remaining movement of the selector rod is per- 
formed very rapidly as the energy stored by the 

35 tension springs 7 and 8 is released. The clutch 
actuator is then operated. It will be seen that the 
period of power off during shift is extremely short 

Rgure 4 indicates in block diagram form the 
sequence of events for a typical gear up-shift. in 

40 tills case, a maximum throttle up-shift from second 
gear totiiird gear. 

As for the down-shift of Figure 3. the motors 6 
and 9 are operated while tiie clutch actuator is in 
operation. In addition, the throttle actuator is also 

45 operated at tiie same time. (The ttirottle actuator is 
operated because the input shaft of the gearbox 
must be slowed). Immediately tiie point is reached 
where tiiere is no net flow of torque through the 
gearbox (either due to disengagement of the clutch 

so or due to the reduction of tiie engine tiirottle), tiie 
spring 7 moves the shaft 4 tiie same distance by 
which it has been compressed, thereby disengag- 
ing gear and ensuring that no matter how rapidly 
tiie throttle has been reduced, reverse torque is not 

55 applied to the gearbox. 

The remainder of the operation of ttie gearbox 
for the up-shift is the same as for ttie down-shift 
described with reference to Rgure 3. except tiiat 
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the throttle actuator is restored as the clutch is re- 
engaged, rather than the throttle being maintained 
wide open during the shift as in Figure 3. 

The motor and gearbox 9 for movement be- 
tween the positions neutral of the various gears, 
corresponding to movement of the gear lever 
across the gate of a conventional manual geartxix 
anrangement, is generally similar to the motor and 
gearbox 6, but the capsule 21 through which it 
operates has a single helical spring 10 in place of 
two springs 6. 7. The drive is via worm 22 and 
gearwheel 23 bearing a crankpin 24 which is mov- 
able in a slot 25 In the capsule. Washers 26 and 27 
are pre-loaded between abutments 21a. 21b on the 
capsule 21 and 28a, 28b on the shaft 28 by the 
spring 10. The reduction gear of the gearbox is 
such that the worm 22 cannot be reversed by any 
load on it from the compressed spring 10, even 
when the motor is switched off. A contact 29 mov- 
able over a rheostat 30 controls the operation of 
the motor in the same way as the rheostat 17 
controls the motor 9. 

The shaft 28 has a hole 31 for reception at one 
end of a yoke 32, the other end of which is 
pivotably connected to the shaft 4. Depisnding on 
whether the crankpin 24 is in a central position 24a 
or deflected positions 24b or 24c, the rotational 
position of the shaft 4 corresponds to reverse or 
fiftii gear, third or fourtfi gear, or first or second 
gear. In operation, if it is desired to change gear in 
a way that involves "cross-gate" movement the 
electric motor 9 may be operated at the same time 
as tiie gear select motor 8 which performs tiie 
disengagement. At least during tiie initial stroke of 
tile motor 9, the shaft 4 cannot twist and tiie motor 
9 moves tiie capsule 21 and compresses tiie 
spring 10. The "cross-gate" movement cannot be 
performed until the disengage movement has been 
completed, since only in neutral Is the selector rod 
free to twist about its axis. 

When, but only when, disengagement is com- 
plete, tiie shaft 4 Is free to rotate and the spring 10 
moves the shaft 28 the same distance as the motor 
moved the capsule 21. At tiie end of this stroke 
tiiere is no net spring force on the yoke 32. 

The advantage of tiie resilient coupling be- 
tween tite actuating means and tiie selector rod is 
ttiat tiie rotation of tiie selector rod is performed 
much more quickly by tiie spring 10 releasing its 
energy tiian if the actuating means operated di- 
rectly on tiie selector rod. More rapid shifting and. 
especially, a reduction of the time for which the 
engine is decoupled from tiie vehicle wheels. Is 
achieved. 

An advantage of ttie use of electric motors for 
tiie actuating means is that no power is consumed 
once the actuating means has completed its stroke. 
However, if desired, hydraulic or other actuating 



means could be employed. 

Of course variations to tiie described an'ange- 
ment are possible witiiout departing from the scope 
of tiie Invention. Thus, tiie Belleville springs 8 

5 could be omitted (synchronisation would however 
take longer) and other fonns of resilient means 
could be used in place of tiie springs 7, 8 and 10. 

Hydraulic or pneumatic actuating means for 
example a piston and cylinder could be used in 

to place of the electric motor. 

As an alternative to tiie gearbox for tiie motors 
being irreversible, a brake or clutch could be ap- 
plied to tiie motor shafts to prevent reverse move- 
ment of tiie capsules 15. 21. 

75 Equally, rotational movements of tiie selector 
rod 3 could correspond to gear engagement and 
disengagement and axial movement of the selector 
rod could conrespond to movements in neutral. 
This could be achieved by tuming tiie selector rod 

20 tiirough 90 degrees, so that its axis was orientated 
at right angles to the plane of the drawing. In 
certain situations, tills could give advantages from 
tiie point of view of packaging. 

The gearbox could employ three shafts t>earing 

25 the gears instead of the two illustrated, tiiat is, 
input coaxial output and parallel lay shaft. 

Instead of having one selector rail 3d to carry 
tiie selector forks to select tiie gears, separate 
selector rails for each fork could be provided. 

30 It is not essential for both spring means to- be 
provided. Thus, the spring means 7, 8 could be 
provided for axial movements of tiie selector rod 
while tiie "cross-gate" rotations of tiie selector rod 
3 between neutral positions for different gears 

35 could be performed positively by tiie electric motor 
and gearbox 9. tiie spring means 10 being omitted. 
Alternatively, tiie spring 7, 8 could be omitted and 
only tiie spring 10 provided, so tiiat movements in 
neutral between neutral positions for different gears 

40 are performed under tiie influence of the resilient 
means, whereas the movement Into gear from neu- 
ti'al and out of gear to neutral are performed posi- 
tively. 

Referring to Rgures 5 and 6, a furtiier embodi- 
45 ment of actuating means and resilient means for 
acting on ttie selector rod of the gearbox shown in 
Rgure 1 is illustrated. The shaft 33 is a coaxial 
extension of the selector rod 3. 

The shaft 33 Is controlled for axial and rota- 
50 tional movement by actuating means in tiie form of 
an electic motor (not shown) for axial movement 
and an electiic motor 34 for rotational movement 
and resilient means In the form of spring means 
consisting of a helical spring 35 for axial movement 
55 of tiie shaft 33 and spring means consisting of 
Belleville springs 36 for rotational movement. 

The motor (hot shown) for axial movement op- 
erates a gear wheel bearing a crankpin via an 
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irreversible drive as in Rgure 2, and only the 
crankpin 37 is illustrated. This is movable In the 
slot 38 in a hollow sleeve 39 which Is guided for 
movement within a fixed outer sleeve 40. The 
spring 35 is restrained in pre-loaded condition be- 5 
tween washer 42 urged against a shoulder 39a on 
the hollow sleeve 39 and washer 41 held in by 
circiips 43 and 44 on the hollow sleeve and shaft 
33, respectively. 

The central section of the shaft 33 is tapered at ro 
33a and is engaged by spring-loaded rheostat 45 
to indicate the stroke of the selector shaft. 

Although axial control of the shaft 33 is similar 
to that of the shaft 4, the rotational control of the 
shaft is different in that, although the electric motor is 
34 operates via an inreversible reduction gear, hel- 
ical spring 10 is replaced by the Belleville springs 
36. The motor 34 drives a lever 46 having a hole 
46a which performs a sector of movement under 
the control of the motor. 20 

An arm consisting of two coaxial parts 47, 48 
connects the hole 46a with the shaft 33. The part 
47 has a bat! 47a at one end in the hole 46a and 
the other end of the arm is received in a recess in 
the shaft 33 in such a way that the centre line of 25 
the arm intersects the axis of the shaft The part 48 
is pivoted to the shaft on pin 49. The part 46 is a 
forked clevis defining an. aperiure through which 
the part 47 extends and is retained with its head 
47b inside the fork. 30 

The shaft 33 is rotated by operating electric 
motor 34 so that the lever 46 rotates through a 
predetermined sector. As seen in Rgure 5. the ball 
47a is lifted out of the plane of the paper. This in 
turn has the effect of twisting tiie shaft 33 about its 35 
axis. The ball can also be deflected to a position 
below the plane of tiie paper to twist the shaft 33 in 
the opposite sense. Shaft 33 can thus be moved to 
rotate the selector rod between the neutral posi- 
tions for different gears. 4o 

If tiie motor 34 is operated but the shaft 33 is 
not free to twist eg if electric motors for axiai and 
rotary movement of the shaft are operated at tine 
same time, then tiie part 47 of the arm is moved 
but tiie part 48 is not and the Belleville springs 36 45 
are compressed. Refem'ng to Rgure 6. which 
shows the junction of tiie parts 47 and 48 on an 
enlarged scale, the head 47b of tiie part 47 pivots 
on a fulcrum 50 which is smaller in area than tiie 
head, and one side of the Belleville springs is 50 
compressed. (The normal pre-loaded shape of tfie 
spring is shown in full line while tiie compressed 
shape is shown in broken tine). When tiie shaft 33 
is free to twist, it is twisted rapidly as Uie Belleville 
springs 36 return to tineir initial state. 55 

The operation of tiie actuating means and resil- 
ient means shown in Rgures 5 and 6 is tiie same 
as that shown in Rgure 2. and the modifications 



which may be made to the embodiment of Rgure 2 
may also be made to tiie embodiment of Rgures 5 
and 6. 



Claims 

1. A constant mesh gearbox of tiie kind having 
pairs of gears (la. 2a to if.2f) on parallel shafts (1, 
2) in constant mesh with each other, comprising a 
selector rod (3) which is movable in order to select 
a gear ratio, actuating means (6, 9) for moving the 
selector rod (3). the actuating means acting on tiie 
selector rod in at least one direction of movement 
via resilient means (7. 8. 10) which is arranged to 
store tiie energy of the actuating means (6, 9) 
when tiie actuating means is operated but tiie 
selector rod (3) is not free to move In that direction 
of movement ttie rod being moved by ttie ener- 
gised resilient means (7. 8. 10) when it becomes 
free. 

2. A gearbox as claimed in claim 1. in which 
the selectc rod (3) is movable in an axial direction 
and in a rotational direction about its axis to select 
the gears, end tiie actuating means (6. 9) acts via 
the resilient means (7, 8. 10) for both axial and 
rotational movements of the selector rod (3). 

3. A gearbox as claimed in claim 2, in which 
tiie resilient means comprises separate spring 
means (7. 8 and 10) via which tiie actuating means 
(6 and 9) operates for axial movements and rota- 
tional movements of the selector rod (3). 

4. A gearbox as claimed in claim 3. in which 
the spring means (8) via which the actuating means 
(6) operates for movements of the selector rod (3) 
corresponding to gear engagement and disengage- 
ment from and to neutral is dual rate, providing an 
increased rate of resistance after it has been de- 
flected over a certain tiravel. 

5. A gearbox as claimed in claim 3 or claim 4. 
in which the spring means via which the actuating 
means (6) operates for axial movements of the 
selector rod (3) includes a helical spring (7) coup- 
led to the selector rod (3) or to a coaxial extension 
(4) thereof. 

6. A gearbox as claimed in claim 5. in which 
the actuating means includes an electiric motor (6) 
for axial movement of tiie selector rod (3). 

7. A gearijox as claimed in claim 6. in which 
ttie actuating means (6) includes an irreversible 
reduction gear (11) tfirough which the motor (6) 
operates. 

8. A geart)ox as claimed In any one of claims 2 
to 7. in which tiie selector rod (3) or a coaxial 
extension (4) tiiereof is coupled to a transverse arm 
(21. 28), to effect rotational movement of the selec- 
tor rod. 
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9. A gearbox as claimed in claim 8. in which 
the spring means via which the actuating means (9) 
operates for rotational movement of the selector 
rod (3) Includes a Belleville spring (10) an-anged 
between two coaxial parts (21. 28) which together 5 
form the transverse arm. 

10. A gearbox as claimed in claim 8 or claim 9, 
in which the actuating means includes an electric 
motor (9) for rotational movement of the selector 

rod (3). w 

1 1 A gearbox as claimed in claim 55. 8 or 9, in 
which the actuating means includes an hydraulic 
motor for axial and/or rotational movement of the 
selector rod. 

12 A gearbox as claimed in claim 6 or 10. in is 
which a brake is applied to a shaft of the electric 
motor. 

13. A gearbox as claimed in claim 10. in which 
the electric motor (9) operates via an irreversible 
reduction gear (23). 20 

14. A gearbox as claimed in any one of claims 
1 to 13t in which the resilient means (7. 8. 10) is 
pre-loaded. 

15. An automatic transmission including a con- 
stant mesh gearix)x as claimed in any one of 25 
claims 1 to 14. 

18. A method of operating an automatic trans* 
mission employing a constant mesh gearbox ^ 
claimed in any one of claims 1 to 14, in which the 
actuating means (6) is operated to urge the selec- 30 
tor rod (3) in a direction conresponding to gear 
disengagement to neutral while torque is being 
transmitted through the gearbox. 

17. A method as claimed in claim 16, in which 
the actuating means (9) is operated to urge the 35 
selector rod (3) in a direction between neutral posi- 
tions before movement of the selector rod (3) for 
disengagement of a gear from neutral has been 
completed. 
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In accordance with the invention, a constant 
mesh gearbox of the kind referred to is provided 
with actuating means (6» 9) for moving the selector 
shaft (3) and, in at least one direction of travel of the 
J2 selector rod (3). the actuating means acts via resil- 
^ient means which is arranged to store the energy of 
^the actuating means when the actuating means is 
operated but the selector rod is not free to move, the 
•^rod being moved by the energised resilient means 
^when the selector rod becomes free. More rapid 
® shifting, and when the gearbox forms part of an 
automatic transmission, a shorter period of internjp- 
Otion of power, is possible, and reversal of torque 
(^during a gearshift can also be avoided. 
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